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ABSTRACT 

The object of   this   test was   to evaluate  the high   temperature field 
performance of an all-weather hydraulic brake fluid.     This  report covers  the 
results  of desert  tests at Yuma  Test  Station,   Arizona. 

New brake cylinders were packaged with  the all-weather brake  fluid and 
installed on J ton,   3A ton,   2? ton and 5  ton  facility vehicles;  all-weathe- 
fluid was placed   in  the brake systems;   the vehicles were then placed   in 
normal  facility operation during the test period of   12 June   1962  to 25 
February   I963. 

The all-weather brake  fluid performed satisfactorily  in all  vehicles 
throughout  the  test period. 

1 1 1 



I. INTRODUCTION 

Aberdeen Proving Ground, Maryland, was requested by Research and Engineer- 
ing Directorate, OTAC, 0RDMC-RP.4, HOS-20 dated 29 November 1961, to conduct 
field tests on an all-weather brake fluid.  This fluid had been developed by 
the Coating and Chemical Laboratory (CCL Report No. 115) and combined the 
essential high temperature requirements of Federal Specification VV-H-910a, 
Hydraulic Fluid, Non-Petroleum Base, Automotive and the low temperature 
requirements of Military Specification MIL-H-13910, Hydraulic Fluid, Non- 
Petroleum Base, Automotive Brake, Arctic. 

Two phases of testing were outlined:  (a) High temperature testing at 
Yuma Test Station, Arizona; (b) Arctic testing at Fort Wainwright, Alaska. 
This report covers results of the high temperature field tests at Yuma Test 
Station. 

II. DETAILS OF TEST 

A. Test Vehicles 

Ten vehicles listed in Table I, Appendix B, were used in this test. 
These vehicles were facility vehicles in use at Yuma Test Station and consisted 
of 3 - i ton, 2 - 3/1*  ton, 2  -  2±  ton, and 3 - 5 ton vehicles. 

B. Preparation of Vehicles for Test 

All vehicles were prepared for test in accordance with Test Plan, 
Appendix A.  One vehicle of each weight class was instrumented with thermo- 
couples to measure brake fluid temperatures and air temperature In the 
vicinity of the cylinder«.  Thermocouples were Installed at the master 
cylinder and on one wheel-cylinder per axle. 

C  Inspection of Vehicles During Test Period 

Fluid level was checked periodically. A history of fluid additions, 
miles of operation, operating conditions, brake malfunctions and climatic 
conditions was recorded. This test was in operation from 12 June 1962 until 
25 February 1963. At the completion of the test all brake cylinders were 
removed fron the vehicles and forwarded to the laboratory for examination and 
evaluat ion. 

III.  RESULTS OF TEST 

A.  Inspection of Cylinders 

Results of cylinder inspection are included in Table I, Appendix B. 
Test data supplied by field testing personnel included in Appendix C. 

B«  Fluid Addi tions 

Fluid additions at the completion of the test were greater than 
anticipated. In many instances the presence of sand inside the cylinders 
caused leakage. Other causes of leakage not attributable to brake fluid 



deficiency, included three faulty air-hydraulic cylinders, faulty threads on 
one cylinder assembly, one damaged washer seal, one loose line fitting at a 
master cylinder, and the presence of foreign materials inside four cylinders. 

C  Gum Deposits and Corrosion 

Cylinders returned to the laboratory from five of the vehicles had 
not been forwarded to the testing activity for this field test.  These cylinders 
contained moderate to heavy amounts of gummy residue.  Cylinders which had been 
forwarded for the test contained slight to moderate amounts of gummy residue. 
All cylinders were operational.  No excessive corrosion was noted.  Rubber cups 
showed slight scuffing, especially in cylinders containing sand. 

D. Examination of Fluid 

Results of tests «-un on fluid removed from cylinders are listed in 
Table II, Appendix B.  The decrease in boiling point is normal and attributed 
to condensed moisture. All samples of fluid contained some sediment; this 
sediment was analyzed and found to be high in silicon content.  This indicated 
that sand and dust had accumulated in the cylinders.  Some organic material 
was also found. 

E. Temperature Data 

Temperature data are listed in Appendix C.  No extreme temperature 
readings were encountered.  Ambient temperature recorded on test runs ranged 
from 760F. to I130F.  Air temperature in the vicinity of the cylinders reached 
I510F.  The highest fluid temperature recorded during the test was I450F. 
This is well below the boiling point of the brake fluid. 

^  Malfunctions Caused by Brake Fluid Failure 

No serious brake malfunctions attributable to the test fluid occurred 
during the test period. 

IV.  DISCUSSION 

The all-weather brake fluid performed satisfactorily in this field test. 
Leakage was not directly attributable to the fluid, but to mechanical failur 
and the presence of foreign material in the brake system. 

es 

The gum deposits in the cylinders did not hinder brake operation during 
the test period.  These deposits, however, could lead to future difficulties. 
A dimer acid inhibitor was included in the brake fluid formulation used in 
this test.  It is believed that this dimer could have caused part of the gum 
deposits which were found.  Tests are being conducted on a modification of the 
brake fluid formulation in which the dimer has been eliminated. 

Several of the cylinders used in this test had not been packaged for the 
test. Available history on the cylinders indicated that they had been packaged 
with brake fluid almost a year before installation in the test vehicles.  Brake 
fluids generally are not good packaging fluids; this would account for some of 
the gum deposits found in these cylinders at the end of the test. 



The fact that the major portion of the test was conducted during the 
winter months and lack of temperature data during the final few months of the 
test minimized the value of the test.  However, since no operational malfunc- 
tions occurred, it was concluded that the brake fluid would be satisfactory in 
desert operation. 

V. RECOMMENDATION 

Based on this field test and Arctic field tests which have been completed 
it is recommended that the all-weather fluid be adopted for military usage. 

It is further recommended that formulations which do not include the 
dimer acid be laboratory and field evaluated. 

VI. REFERENCES 

1. Authority:     Research and  Engineering Directorate,   OTAC,   0RDMC-RP.4. 
AOS-20 dated 29 November   1961. 

2. Federal   Specification VV-H-9I0a Hydraulic Fluid,   Non-Petroleum Base, 
Automotive. 

3-     Military Specification MIL-H-I3910,  Hydraulic Fluid,   Non-Petroleum 
Base,  Automotive Brake,  Arctic. 

4.     CCL Report No.   115,   Development of An All-Weather Hydraulic Brake 
Fluid,  dated 9 February  1962. 
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TEST PLAN 

DESERT TESTING 

1. Vehicles employed shall consist of the following facility vehicles at 
Yuma Test Activity, Yuma Test Station: 

3 ea i-ton M38A1 
2 ea 3A-ton M37 
i ea 2i-ton Ml08 
1 ea  22-ton M220 
2 ea 5-ton M62 
1 ea 5-ton M52 

2. Brake  fluid shall  be  removed  from the system of each vehicle.     Filtered 
compressed air  shall  be used  to remove all  existing fluid  from  lines.    A;I 
brake cylinders   (master and wheel)  shall  be removed end "e* cyttmtors   in- 
stalled.     (New cylinders will  be  supplied by the Coating & Chemical  Laboratory). 

3. The brake system will  be filled with the alI-weather fluid,   which will  be 
supplied by  the Coating & Chemical   Laboratory.    Brakes shall  be adjusted  for 
proper brake action. 

k.    A counter shall   be   installed for measuring brake applications. 

5. Thermocouples  shall  be  installed   in positions  to get brake fluid 
temperatures and air  flow characteristics around  the drums and brake wheel 
cylInders. 

6. Vehicle shall  be  tagged  stating that a brake  test  is   in progress. 

7. During  the regular maintenance check-ups   the fluid  level   in  the master 
cylinder will  be checked.    Only test fluid will  be added,  and amounts 
recorded. 

8. Memorandum reports  shall   be sub-   -'ed   to the Coating & Chemi-al   Laboratory 
after 3 and 6 mon^s.     These reports  shall   include  temperature data,  miles of 
operation,   number of brake app*   cations,  maintenance data,   general  road and 
terrain conditions  and pe. .inent brake data. 

9. After 6 months  of  service all  brake  fluid and brake    yiInders  shall  be 
removed  from the vehicles and  forwarded  to  tiw Coa'ing & Chemical   Laboratory 
for   inspection;  evaluation,   a^d analysis. 
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TABLE   I 

DESERT FIELD  TESTS  CYLINDER   INSPECT I ON 

Veh1c1e 

Class 

Reg.   No. 

Condition of Cylinders 

Master Cylinder 

Cylinder Wal Is 

Piston 

Cups 

Wheel Cylinders 

Cylinder Walls 

Pistons 

Cups 

I 

£ ton 

M38A1 

20977124 

Operat ional 

OK 

SIight 
depos i ts 

OK 

•fOperat ional 

Slight   to 
moderate 
deposits 

SIight 
depos i ts 
(one gorged 
surface) 

SIight 
depos i t 

i ton k  ton 

M38A1 M38A1 

20975780 2A9096 

Operational OperatIonal 

Slight 
deposIts 

Excessive 
sandy 
depos i ts 

OK Excessive 
sandy 
deposits 

Slight 
scuffing 

Slight 
scuffing 

Operational Operational 

Moderate 
deposits 

Slight 
depos i ts 

Moderate to 
heavy depos i ts 
(mod etching on 
one p is ton) 

Slight 
etching 

Slight 
scuff i ng 

Slight 
scuffing 

REMARKS:  * Thermocouple on right rear cylinder interferes with action of 
spring. 



TABLE I - DESERT FIELD TESTS CYLINDER INSPECTION (CONTINUED)  

 fi J 6 _Z  

Vehicle 

Class 

Reg. No. 

Condition of Cylinders 

Master Cvlinder 

Cylinder Wal Is 

Piston 

Cups 

Wheel Cylinders 

Cylinder Walls 

Piston 

Cups 

3 A ton 

M37 

3B5757 

Operational 

SIIght 
deposits 

Moderate 
sandy 
deposits 

SIight to 
moderate 
scuffing 

3A ton 

M37 

2443M5 

Operational 

OK 

SI ight 
deposits 

Excessive 
scuffing 

2^ ton 

MI08 

i*Al883 

Operational 

OK 

Slight 
depos its 

Slight 
scuffing 

2^ ton 

M220 

^4212 

Operational 

OK 

OK 

SIight to 
moderate 
scuffing 

Operational  Operational  Operational  Operational 

Moderate to 
excess ive 
sandy 
depos i ts 

Moderate to 
excess ive 
sandy 
deposi ts 

**SIight 
scuffing 

Moderate 
depos i ts 

Moderate 
depos i ts 
moderate 
etching 

SI ight to 
moderate 
deposi ts 
si ight 
scuffing 

Moderate 
sandy 
depos i ts 

Moderate 
sandy 
deposits 

SIight to 
moderate 
depos i ts 
si ight 
scuffing 

Slight 
deposits 

Slight 
deposits 

SI ight 
scuffing 

REMARKS:  ** Heavy indentations in cup face RF & RR. 



TABLE I - DESERT FIELD TESTS CYLINDER INSPECTION (CONTINUED) 

8 10 

Vehicle 5 ton 5 ton 5 ton 

Class M52 M62 M62 

00120342 Reg. No. 5156241 54L35 

Condition of CylInders 
a 

Master Cyl inder Operational Operational Operational 

Cylinder Walls Slight 
deposits 

Slight 
deposits 

Slight 
corros ion 
on front 
end 

Piston Slight 
deposits 

Slight 
deposits 

Moderate 
sandy 
depos i ts 

Cups Slight 
scuffing 

Slight 
depos i ts 

Slight 
scuffing 

Wheel CylInders 

Cylinder Wal Is 

Pistons 

Cups 

Operational 

SIight to 
moderate 
deposits 

Moderate 
gri tty 
deposits 
slight 
scoring 

Moderate 
deposi ts 
siight 
scuffing 

s 1 i gh t 
scuffing 

•/rioVOpe ra t i ona 1 

Moderate  to 
excessive 
sandy deposits 

Moderate 
sandy depos i ts 
s 1 ight  scoring 

Moderate 
sandy depos i ts 
si ight  scuffing 

Operational 

Excess ive 
sandy 
deposi ts 

Moderate 
sandy 
deposi ts 
s 1 i gh t 
scor ing 

Moderate 
sandy 
deposits 
s1ight 
scuffing 

REMARKS:     ***    5 cylinders   in uniform condition,   one cylinder   (not  forwarded 
for  this   test)   in poor  condition but operational. 

■kjrirk    RR  Piston had a  heavy scratch on surface. 

10 



TABLE   II 

DESERT FIELD TESTS FLUID INSPECTION 

Vehicle Req. No. Bo ! 1inq Point Condition of Fluid 

Or i g i na 1 Fluid 3I80F. Light amber, clear 

1 20977124 — SIight precipitate 

2 20975780 -— SIight precipitate 

3 2A9096 — «■> Heavy sandy precipi- 

5 

6 

7 

8 

9 

10 

3B5757 

2Mt3i+15 

4A1883 

kAk?. 12 

5156241 

54L35 

00120342 

täte 

270° F Moderate sandy 
precipitate 

274° F Moderate precipitate 

2720F Moderate precipitate 

  SIight precipitate 

2720F SI ight sandy 
precipitate 

274° F Moderate sandy 
precipitate 

272° F Moderate sandy 
precipitate 

11 
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U. S. AEMY ORIHANCE TEST ACTIVITY 
YUMA TEST STATICN W. 0. No. 0168 

YUMA, ARIZONA RJSchlck/bJg/2060 

Refer to: 

ORDBG-TA-BT-AU 

TITLE:    First Memorandum Report on Sunmor Test (1962) of All 
Westher Brake Fluid, OMS 5010.11.00200.08 

Corauandlng General, Aberdeen Proving Ground, Maryland 
ATTN:    ORDBG-EPS-IF 

TO: 

Reporting Period: 15 May to 16 July 1962 

Reference: EF, ORDDO-DPS-IF, dated 29 Aug 6l, Incl. No. 1 
EP, ORDDG-DPS-n?, dtd, 6 Jun 02, Incl. No. 2 

INTRODÜCTICK 

Wheel cylinders and master cylinders provided by Coating and 
Chemical lAboratory were Installed on one l/k ton truck, one 3/4 ton 
truck, tvo 2 1/2 ton trucks, and one 5 ton truck. 

The brake system of each vehicle was filled vlth test brake fluid. 

One vehicle of each weight class vas Instrumented vlth theraocouplas 
to measure brake fluid temperature, brake cylinder skin teaperature, and 
air temperature In the vicinity of the cylinder. The thermocouples vere 
Installed at the master cylinder and one vheel cylinder per axle. 

Counters were Installed on the above vehicles, and two other vehicles 
which will be equipped with test brakes, to measure the number of brake 
applications. 

The vehicles were returned to normO. facility service when the 
Installations vere completed. 

Brake cylinders are being installed on 5 remaining facility vehicles. 

RESULTS 

The following table presents the mileages accuaulated and the 
number of brake applications recorded. 

The infomation contained in this report Is tentative and should be so 
treated. ' ' " 

0*) 



^^^^iiÜiliHlillti»i» <* S^r ü^ (-1962) of All Weather 
Brake Fluid, CMS 5010.11.80ß00.02 

TABLB I 

Vehicle 

Truck, Utility, lA to*, ^ M&Al 
Truck, Cargo, 3/^ To«. **, M3T 
Truck, Van, 2 l/2 Ton, 6x6, M220 
Truck, Wrecker, 2 l/2 Ton, 6x6, M108 
Truck, Tractor, 5 Ton, 6x6, M52 

USA Reg. No. Miles 

2097712^ ta? 
2lt43Ul5 » 
itAl*212 12 
UA1883 2W 
51562JH 1^7 

Number of Brak« 
Application« 

2181 
1(2 

il 
lf93 

Temperatvire data taken on Truck, Utility, lA Ton, kxh,H3&Al,  USA 
Rag. No. 2097712»* are included as Inclosure 1 and Inclosure 2. 

Maintenance was perforaed on the brake system of Truck, Wrecker, 2 l/2 
Ton 6x6. M108 after 192 miles of operation. There vas a leak in the air 
p^k to toVaS^Ta^tet. The gasket (FSN 2530-753-9337) va. 

replaced. 

The mileage on the vehicles vaa accunulated on paved and secondary 
roads. The majority of the operation was on level terrain with 
occasional trips on hilly terrain. 

FUTURE WORK 

The remaining test master cylinders and wheel cylinders will be 
installed in two Truck«, Utility, l/U Ton, kxk,  M38A1. one Truck, Cargo, 
3/1» Ton, kxk,  M37, and two Truck, Tractor. 5 Ton, 6x6 M&, and counters 
will be instilled in the remaining one Truck, Cargo, 3A Ton, kxW,  M37 
and one Truck, Tractor, 5 Ton, 6x6, M62. 

Brake application counters will be installed in one each M37 and M62. 
Ten5)erature data and brake application data will be taken. 

SUMITTED: 

(j^'ü*/£l s&otiaJt 
ROBEaRT J.  SCHICK 
Project Engineer 

APPROVED: 

WILLIAM L. SNIDER 
Chief, Automotive Branch 

The information contained in this report is tentative and should be so 

treated. 

2 Incl 
1-2 Temperature data 

<t*) 
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Refer to: 

CTiinrr-Ton 

IIEADJJARTERS YLELA TEST STATIOI.' 
SrUMA, ARIZCHIfl w. o. Ho. Ol6Q 

RJ3chic::/pjh/2j3y 

TITL.'^:    Second Mcinorandum Report on Suuaacr Test (19SS) of AH 
Weather Drake Fluid,  OMS >010.11.C0200.02 

TO: Concnandlnc Officer,  Aberdeen Provin- Grouid,  Maryland 
ASSS:     STIJAP-DG-nF 

Reporting Period:    Vf July 1962 to 1 October 1952 

nJTRODUCTIOH 

übst brake fluid, and brake application counters were installed on 
the remaining five facility vehicles:     two lA-ton trucks,   one sA-toa 
truck,  and two b-ton trucks.    Tliese vehicles were returned to facility 
service,  and temperature data and brake application data wore taten. 

RESULTS 

The followinc table preaeats  the mileages accumulated and the 
mmiuer of brake applications recorded to date. 

Thble I. 

v . .   , UCA Wo. of Drake 
  lc  R'-'C- §0« Miles      Applicattonc 

Truck,  Utility,  l/U-ton,  kxh, M30M 2097712U 1^03 5fiCT 
Ti-ucic,  Utility,  lA-ton, kxh, M33A1 2097^00 622 St» 
Trucl;,  Utility,   l/U-ton,  kxk, U38AI 2A9096 715 2^ 
Truck,   CarCo,   3A-ton,  hxk, M37 3Db7>7 620 2S 
^uck,  Carco,   3A-ton,  kxh, M37 aWf^lJ 8^ S^ 
True*,  Wrecker, 2-1/2 ton,  6x6, M10Ö hAld'63 1^1 -yj] 
T.-uck,   Van,  2-1/2 ton,  6x5, M220 U^212 11.6 SS 
Ti-uc!:,  Ti-actor,   5-ton,  6x6, U& ^G2kl SS 29S 
Ti-uck, Wrecker, 5-ton, 6x6, M62 ^L35 209 i^a? 
Truck,  Wrecker,   5-ton,   6x6, M62 Ü0120>2 655 977 

Temperature data were taken on M^2 truck.  USA Re-' Uo     ilSßakl    M-T 
truck,  USA Rec No.  2^1>,  and M^Al truck,  ^^^0    POJ^S    '^ 
are presented in IncloGure 1, 2,  and 3,  respe^ivcly. ^"^^'^ 

uc so Tl.e infürmatlon contained in tlüs report ts tentative and should 
treateg. ~~ "■ — —  

07> 



STEYT-TOE 
TITLE: Second Memorandum Report on Suraraer Test (1962) of All Weather 

Brain Fluid, »IS 5010.11.80200.02/016O 

The miloace on the vehicles \/as accumulated on paved and secondary 
roads. The majority of the operation was on level termin with occasional 
trips on hilly terrain. 

One brake malfunction occurred durlnc this period (incl k), 

SUTURE WORK 

Future work will Include the collection of temperature data and 
braute application data. The brake parts will be removed at the end 
of the test, and returned to Coating and Chemical Laboratory. 

SUBMITTED: APPROVEE 

ROBERT J. SCHICK 
Project ßaeineer Chief, Automotive Branch 

TSie information contained in this report is tentative and should be so 
treated. ^^  

Ot) 



DEFECT RECORD 

k 

DAT Ei._31.July_19ü2_ 

DcrccT     NO.I^ ENQIMEER«               R.     SChiCfc 

T r . T.      All Weather Brake Fluid 

VEHICLE        TYP .,       M220                                             ...    Nn:     VSAkAh2l2 

- . - « 30 Jal 62 ODOMCTE    R:       93161,7       P*"T          MfLrA"'*      ..._,-.... 

Y 
OEFlCICNCY          A SHORTCOMING MPROVEMENTS                     DCS'GN      1    MANUPACTUR   NO      1  .    .  - 

SNl.     GROUP NOMENCLATURE                                                  P  /k   R   T        NO. 

• 

12 

SYIIOPSIG: 

Cylinder, Air-Hydraxaic, Assembly                             73766Ö9 
• 

The brakes were Inoperative due to lack of    fluid. 

CAUSE; 

A faulty thread on the plate, ORD No. BX375911 allowed aluminum filinGS 
Into the fluid chambers. These filines disrupted scaling action allowing 
brake fluid into the air side of the air-hydraulic cylinder assembly. 

ACTIOII: 

The air-hydraulic cylinder assenfcly was replaced. 

OROUG   fORM    1415(H)     REV   27   APR   M      ■ <•—1 
f/f) 
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HE/m-iUASTEl^ YIEIA TEGT CTATIOIJ 
YITIA, ARISOHA $,  0.  Wo.:    7200 

iaiüoM/pjh/20G0 

Refer to; 

STEXT-TOE 

TITLE:    Third Ilcnoranuun Import on aumcr Test (1962) of All Weather 
Brake Fluid, HSOCm 5010.U.00200.02 

TO: Connaadinc Ofx-icer, Abenleen Provlr« Grounä, Aberdeen   !fa^i«»„7 
Ami:    CTE/^P-DG-IF «oerüeen, Mainland, 

EeportinG Period:    2 October 1<X52 to 1? Docenber 1952 

LTTnODUCTIOIl 

MSP i^,T ^f^^c^loted on the IQ8*L truck, USA Reß. Ito. 209173^ 
M52 truck^ DBA KoG. Bo.  51562^1, and OOQ truck, UOA Bag   ito   4/l88[     ^o 

REuUIflB 

or „A SÄT^SSt ^T"^" 'M-art- - *»•— 
Table I.    lUlcoce and Brake Applications 

Vehicle „"^ . Jfo- of Brake 
                                                        feg-  Jto-        lUloa        Applications 

fcuck, utility, lA-ton, kak, l^SM 20Vni2k ?71<\ ocv. 
^uck, utility,  lA-ton, kxk', :.Q8A1 io^Sä MM r9^ 
^uck. Utility, l/i..ton, kxk, K^S S^S JSf 9^ 
&W&, Cax^, 3A-ton, 4x4, fcr 3!^ ^ >735 
Truck, CarCo, 3A-ton, 4x4   ^f ISSL ?S 79^ 
Truck, Wicker, 2-1/2 ton, 6x6    moa SiSj5 J?^ 5266 
J-ck, Van, 2-1/2 tin,  6x6,   &,,I1D8 Ä *« ^4 
^uck, Tractor,  5-ton,  6x6   M52 nfsIS 2S 8W% 
Truck, Wrecker, 5-ton   6x6   I.ß2 SfSf1 P0 3537 
Truck, Wrecker, ^ton,' 6x6,' Ü ^2 Jg ^ 

truck^Sri^ll^l^ ^nV?00 trUCk' ÜGA ^ «°- ^803, M52 
P-aented in LltuSt^t S i^^i^ly. ^"  ^^  ^ ^ 

The inforaatlfm contained in +•>!■,• o  ~,„« ^   ^ 
 —-■       ^ thi" aags y ^^JB ad should be ^ ^„.^ 



STETT-TOE 
TITLD:    Third itaDranduD Report on Suntasr Test (1962) of   All Weather Brake 

Fluid, AICIE 5OlO.ll.8O2OO.O2/72OO 

The miloacc on the vehicles was accumulated on paved and secondary 
roads.    The raajority of the operation was on level terrain with occassional 
trips on hilly terrain. 

Two hrakc nalfunctions occurred during this period (incl 5 and 6). 

FUTURE WORK 

Future work will include the collection of brake application data for 
the renaininc vehicles. These brake parts will bo removed at the end of 
the test, and returned to Coating and. Chemical Laboratory. 

GUBOTTTED: APPROVED: 

KEIOim U. BCUI 
Test Director 

IA1I C, FOiyiEST 
Acting Chief, Mobility Branch 

The information contained in this report is tentative and should be so treated. 

(**J 



DEFECT   RECORD 

oKrccT NO.; X 

OAT«:        g9 Oct 62 

KNaiNKKR«  -_ Bohl  

ITEM UNOCR TK«T;  All Wf^Urr BraKp riiilfl. 

ML08 VEHICLE    TYPE» *Sa NO.: VSA    fHiSäi 

DATE    OF    INCIDENT 

O 

^iLSgE.62 OOOMET«:     läU   FA-T    »..  rAa,  } tf^  ' 

SHOHTCOMINC.      L_Xj      IMPWC^KMSNTSt )   DCSION] [ ^.ANUrACTUIIIWQ      | ] 

• Nl_ GROUP IMMCWSUA7UKX PAHT    NO. 

12 

SYNOPSIS OF DEFECT: 

The brakee were inoperative due to lack of fluid. 

CAUSE: 

Rubber seal (753931^) was torn allowing brake fluid into the air aide 
of the air-hydraulic cylinder asoembly.    Since the rubber ueal showed no 
signs of chemical deterioration,  the cuuce was probably fatigue. 

ACTIOM TAKEN: 

The air-hydraulic cylinder was replaced. 

7539311* 

OHOma   FORM   Ml»   (R)    0  APR   <l C^r; 

' 



DEFECT RECORD 

aAns: 1*» Dec 62 

DKFECT    NO,;     «„_^__________ &. ! .•!0|..JrT -. . BOfal  

AU Weather Brake Fluid  
IT(-M    UNDKII    TtST' 

SH  ,-, ^.   . mkaMtatas 

DATE or INCIORNT: 7 Dec 62 0?0M,,j*r.; ^?k .-.-r     .. : _}&&.. 

I I SHCRTCO-^I.V-      l_X.__ IVPRC./.M-MT"  j I   V:? %:>■   I ■   .r.'. ' "■ ■ - IX.j      j oericitNcv 

SNL.       CHO'JP (••OvC.V-.U.-    ■  ■ 

SYliOPSIS OF DEFECT: 

Brake application was soft and spongy. 

CAUSE; 

Vasher seal right front wheel was defective. 

ACTIO» TAKER; 

The vasher seal was replaced. 

ORDBü   FORM   141a   (R)    27  A = «   ..I r^; 
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EEADQJARTERS, YUMA TEST STATION 
YUMA, ARIZONA 

Project No.: 593-21-061 
KHBohl/kW2060 

Refer to: 

STEYT-TOE 

TITLE: Fourth and Final Memorandum Report on Suraner Test (1962) 
of All Woathor Brake Fluid 

TOl    Ckamandinc Officer, Aberdeen Proving Ground, Aberdeen, 
Maryland, AITN: STEAP-DS-DF 

Reporting Period: 18 December 1962 through 25 February 1963 

INTROrUCTION 

Tfest operations have been completed with the brake fluid and brake 
components on all the vehicleB. All the parts have been removed and 
turned in to supply for ehipoent to the Coating and Chemical Laboratory. 

RESUUCS 

Die following table presents the final mileages accumulated and 
the number of brake applications recorded. 

Table 1. Mileage and Brake Application» 

USA No. of Brake 
Vehicle Rep No.    Miles   Applications 

Truck, utility, l/U-ton,UxUrM3aAl 2097712U 2718 9500 
Truck, utility, lA-ton, »«£*♦, M3ÜA1 20975700 231^ 12788 
Truck, utility, lA-ton.UxU,M38Al 2A9096 IU58 ikOl 
Truck, cargo, 3A-too, kxk,  M37 3B5757 2787 9288 
Truck, cargo, 3A-ton, UxU, M37 2^15 2131 7028 
Truck, wrecker, 2-1/2 ton,6x6;M108 ifAl383 2l*02 U92I* 
Truck, van, 2-1/2 ton, 6xu, Ife20 UM212 306h 3379 
Truck, tractor, 5-ton, 6x6, M52 51?&kl 1770 3537 
Truck, wrecker, 5-ton, 6x6, WS2 5^5 1896 6800 
Truck, wrecker, 5-ton, 6x6, M62 001203U2 1130 2089 

All of the vehicles are facility type vehicles that receive normal 
usage on paved and secondary roads. 

The information contained in this report is tentative and should be so treated. 
C3-0 



STEYT-TOE 
TITLS: Fourth and Final Memorandum Report on Summer Teet (1962) 

of All Weather Brake Fluid, Project Ho. 593-21-061 

Halntemmce performed on the brake systems during the complete 
test voa as follovsi 

28 May 19^2, USA Reg No. UAl8e3, mileage 0 

Received master cylinder with damaged plunger seal. l.,j 
seal was replaced and the master cylinder inctolled in 
the vehicle. 

28 May I962, IBA Reg No. 51562^1, mileage 0 

Received maeter cylinder with bracket broken off. Replaced 
meotcr cylinder with another one. 

3 July 1962, USA Reg No. UU.883, mileage 169 

Broke application was soft and spon^. Removed and inspected 
hydropack and found leak in air hydraulic brakes. Replaced 
gasket (FSN-2530-753-9337), inlet and exhaust valve cage and 
cap. 

30 July 1962, USA Reg No. kAk212,  mileage 300 

The brakes were inoperative because of a lack of fluid. A 
faulty thread on the plate (ORD Ho. BX375911) allowed aluminum 
fllinga into the fluid chambera. These filinga disrupted the 
action allowing brake fluid lato the air side of the air hy- 
draulic cylinder asaombly. The air hydraulic cylinder assem- 
bly was replaced. 

2k August 1962, UQA Reg No. 51562U1, mileage 763 

Brakes were reported soft and spongy. Found brake fluid 
level low and added 600 ml of brake fluid to master cylinder. 
Bled raaater cylinder and air pack unit and checked wheel 
cylinder adjustment. 

2k  September 1962, USA Reg No. UAI883, mileage 16^9 

Added 377 ml of brake fluid to master cylinder to bring the 
brake fluid to correct level. Removed old air pack and 
installed new pack (FSN-2530-0J+0-2188). Returned vehicle 
to Service. 

(*i-) 



STEXT-TOE 
TITLE: Fourth and Final Memorandum Report on Summer Tect (1962) 

of All Weather Brake Fluid, Project No. 593-21-061 

23 October 1962, USA Re^ No. 3B5757, mileaße 951 

Filled master cylinder with kOO  ml of brake fluid. Bled 
lines and check wheel adjustments. Tightened fitting 
on line in front of the master cylinder. 

12 December 1962, USA Reg Ho. 2^3^15, mileage 1664 

Brakes were reported spongy. Replaced a washer seal on 
right front wheel. Added 200 ml of brake fluid to the 
master cylinder. 

li* December I962, USA Reg No. 5156241, mileage 1770 

Added 1*00 ml of brake fluid to master cylinder. When 
removing test components at the conclusion of test, the 
right front cylinder, right intermediate cylinder, and 
the left rear cylinder were all found to be leaking with 
foreign material visible in the cylinders. 

17 December 1962, USA Reg No. 20977124, mileage 2723 

When removing test parts at end of test, the right rear 
cylinder was found to be leaking past the cup with foreign 
material visible in the cylinder. 

8 January 1963, USA Reg Ho. 00120342, mileage 1059 

Brakes were reported to be soft and spongy. Added 250 ml 
of brake fluid to the master cylinder and bled the lines. 

7 January I963, USA Reg No. 54L35, mileage 1272 

Brakes not operating correctly. Added 450 ml of brake fluid 
to the brake cylinder but found no leaks or troubles in the 
cylinders or the lines. 

18 January 1963, USA Reg Ho. 4A4212, mileage 3064 

Test broke fluid was removed from brake system by mistake 
and standard fluid added. The test cylinders were removad 
and cleaned with compressed air and will be «hipped to the 
Coating and Chemical laboratory dry. 

30 January 1963, USA Reg No. 2A9096, mileage 1458 

Added 450 ml of brake fluid to the master cylinder before 
removing the vehicle from the test. Found no leaks or trouble. 

3 60 
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S^Fourth and Final Mcorandu. ^ort^n^r^il962) 
of All Weather Brake Fluid, Project No. 593-21-061 

1 Februaiy 1963, USA Reg »o. 2^15, mileage 2131 

Added to ml of tent broke fluid to the master cylinder. Found 
^tcZsot  right rear cylinder and right front cylinder 

leaking slightly. 

7 February 1963, USA Beg No. 3B5757, mileage 2787 

Added 280 ml of brake fluid to the master cylinder before 
rSSinTt^t parte. Also found the four wheel cylinderr 

to be leaking. 

12 February 1963, USA Beg Ho. 20975780, mileage 23^ 

Added 80 ml of teat brake fluid to the master cylinder 
before removing test brakes. AlBO found the left rear 
and right front vheel cylinders leaking slightly and the 
left front cylinder leaking heavilv. 

15 February 1963, USA Beg So. 001203^2, mileage 1130 

Added 270 ml of test brake fluid to the master cylinder 

before removing test brakes. Also «^^ «Sg*f2S 
nasdiate and the right rear cylinder leaking slightly vlth 
some foreign material visible in the cylinders. 

25 February 1963, USA Beg «o. 5^L35, mileage 1896 

Added 280 ml of teat brake fluid to the master cylinder to 
hring to correct level. Also found left front cylinder 
cups leaking before the test cylinders were rexoved from 

the vehicle. 

Bo brake n»lfunctlon ocfcurred during this period. 

SUEMTFTED: APFBCWfiD: 

c ■•- /-    ''' Jf^f.^r^^- 
wmnmi H    BOKI **■ c-  FORBEOT 

■, infonaati^ -onMned 1^ thl. retort 1. tenMUvo ana obould ft «> 
treated. 

0 *■) 
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